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Conference on 


TWENTY-FOURTH NATIONAL CONFER- 
ENCE ON WEIGHTS AND MEASURES 


The Twenty-Fourth National Con- 
ference on Weights and Measures, 
which met at the bureau on June 2 to 
5, was attended by weights and meas- 
ures Officials representing 25 States 
and the District of Columbia, repre- 
sentatives of scale and pump manufac- 
turers, railroads, and industry. The 
eonference considered and took action 
on a wide variety of matters directly 
affecting the buyers and sellers of 
commodities and services. 

The “ penny-in-the-slot” scale may 
not ordinarily be thought of as a de- 
vice for the selling of service, yet such 
a scale does represent itself as pre- 
pared to render a weighing service for 
a consideration, and as such it be- 
comes subject to official regulation. 
One of the actions taken by the confer- 
ence was the proposal of a code of 
regulations for these person-weighing 
scales. Whether the scale passes out 
a ticket with a weight stamped upon 
it or whether the customer reads his 
weight from a chart, the code will re- 
quire the same clearness and definite- 
tess of the indications and will impose 
the same restrictions as to permissible 
errors as in the case of commercial 
‘scales used in the weighing of com- 
modities. 
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Freezing point of platinum. 

Methods for classifying wear of metals. 

Endurance testing of steel. 

Heating values of gas. 

Heat transfer in refrigerator cabinets. 

Improved mercury manometer and piston 
gages for measuring pressure differences. 

Change in transference number of a sait 
with change in concentration. 

Purification and analysis of alkali cyanides, 

Radio transmissions of standard frequency. 

New and revised publications issued during 
May, 19381. 

Letter circulars prepared during May, 1931. 

pasetey articles appearing in outside publi- 
cations. 


Among other subjects considered 
were a special equipment for the test- 
ing of large-capacity oil meters, several 
forms of trucks carrying from 7,000 to 
16,000 pounds of test weights in units 
of 500 or 1,000 pounds, special scales 
installed on the highways for deter- 
mining the actual load on each wheel 
of a loaded truck so as to prevent 
overloading and consequent damage to 
the highways, and various types of 
gages and gaging utilized in industry 
to control manufacturing processes. 

A number of officials of the Federal 
Government addressed the meetings. 
R. §. Regar, of the Post Office Depart- 
ment, announced a 4-year program of 
his department for the testing, adjust- 
ment, and replacement of scales used 
in the weighing of the mails, in which 
connection it was stated that “ scales 
are the most important item of supply 
and equipment in the entire postal 
service,” and that it is apparent that 
“corrective measures must be taken 
immediately to protect the revenues of 
the Government and the interests of 
the public.” The conference was asked 
by H. A. Spilman, of the United States 
Department of Agriculture, to consider 
a proposed bill designed to effect a 
consolidation of existing Federal legis- 
lation relative to baskets, hampers, 
and barrels for fruits and vegetables, 
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and to correct certain faults) which 
have been found to exist in these laws, 
particularly interference with State 
statutes demanding sale of dry com- 
modities by weight. A recent amend- 
ment to the Federal food and drugs 
act was discussed by Dr. W. S. Fris- 
bie, also of the Department of Agricul- 
ture; under the new law canned fruits, 
vegetables, and fish will be considered 
standard if they conform to a certain 
standard of quality and fill, otherwise 
they must be labeled as substandard.’ 
Dr. Frisbie pointed out that both 
grades of products will, of course, be 
required to be entirely wholesome and 
pure under the general provisions of 
the food and drugs act. F. 8S. Hol- 
brook, of the National Bureau of 
Standards, spoke upon the status of 
standard-weight legislation for bread; 
several State laws requiring standard- 
weight loaves have recently been at- 
tacked in the courts by the bakers. 

Numerous features of the work of 
the National Bureau of Standards 
were discussed by Dr. George K. Bur- 
gess, Director of the Bureau and presi- 
dent of the conference, who emphasized 
the diversity and amount of the bu- 
reau’s testing work. Hon. Charles 
West, Member of Congress from the 
Seventeenth Ohio District, urged that 
a proper balance be maintained be- 
tween Federal and State regulation 
along weights and measures lines, so 
that on the one hand interstate com- 
merce might be safeguarded and on the 
other hand there might be a minimum 
of encroachment on the rights of the 
States to regulate their own internal 
commercial affairs. The methods of 
weights and measures control in Can- 
ada, where the entire service is main- 
tained by the central government of 
the Dominion, was described to the 
conference and contrasted with the 
system followed in the United States, 
by D. J. McLean, superintendent of 
the Canadian Weights and Measures 
Inspection Service. 

Other speakers included H. 8S. Jar- 
rett, of Charleston, W. Va., who dis- 
cussed the marking of all package 
goods with statements of their net con- 


1The form of label prescribed by the 
Secretary of Agriculture for canned. foods 
of substandard quality is as follows: 


BELOW U. S. STANDARD 
LOW QUALITY BUT NOT ILLEGAL 


It will be understood that cans not so 
labeled contain foods which are in com- 
pliance with the “ standard” requirements 
for quality as defined by the Secretary of 
Agriculture, and that the contents of the 
cans occupy 90 per cent or more of the 
volume of the can. 
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tents; W. O. Williams, of Girard, Ohio, 
who urged the rigid inspection and test- 
ing of all person-weighing scales; A. 
Bousfield, of St. Johnsbury, Vt., who 
traced the development. of large-ca- 
pacity scales over the past 50 years; 
M. J. J. Harrison, of Chicago, I[ll., who 
discussed, with particular reference to 
coal weights, the factors involved in 
large-capacity weighing; De Forest 
McLin, of Huntington, Ind., who ex- 
tended a warning against the activi- 
ties of incompetent, so-called scale me- 
chanics who prey upon scale owners, 
particularly in the smaller towns; and 
©. L. Richard, of Chicago, Il., who told 
the conference of the activities of the 
National Seale Men’s Association, an 
organization having many interests in 
common with the conference. 

The conference revised a previously 
adopted code of regulations for glass 
bottles used at retail filling stations 
for dispensing lubricating oil for auto- 
mobile crank case use. Certain cil dis- 
tributors wanted the conference to ex- 
empt from the requirements of the code 
all bottles intended to be marketed as 
sealed containers, but while the former 
code was liberalized in some respects, 
notably by permitting a popular type 
of tall, small-diameter bottle, it failed 
to accede to the request for the cxemp- 
tion of sealed bottles, and recommended 
that both sealed and unsealed bottles 
be required to have a capacity line 
and a statement of their capacity biown 
in the bottle. 

A code of regulations for mileage- 
recording instruments known as odome- 
ters was finally adopted, having been 
tentatively adopted a year ago. It 
was recommended that after January 
1, 1982, new measuring devices for 
grease and transmission oil be re- 
quired to be so designed that whenever 
the supply of lubricant is exhausted 
the device will become inoperable as 
a conspicuous warning will be given 
that the device is in need of refilling. 

The various codes of regulations 
adopted by the conference do not be- 
come effective in most States solely Ly 
reason of the conference actions; us- 
ually it is not until these codes are 
promulgated by the State officials, un- 
der statutory authority, that their pro- 
visions become mandatory. In some 
States, however, adoption of a code of 
specifications and tolerances by the 
conference either automatically or indi- 
rectly results in putting such a code 
into effect. 

In connection with the consideration 
of scale subjects there were exhibited 
by their manufacturers various scales 
embodying new features of design and 
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a number of the latest types of per- 
son-weighing scales. By resolution, 
the conference requested manufactur- 
_ers of small scales to provide special 
facilities for placing the official seal 
of approval in a uniform position, so 
that the customers in retail stores may 
be the better able to tell when such 
scales have been approved by the 
weights and measures officer. 

Dr. George K. Burgess was reelected 
president of the conference. Other of- 
ficers elected were Albert B. Smith, 
of Harrisburg, Pa., first vice presi- 
dent; I. L. Miller, of Indianapolis, 
Ind., second vice president; F. 8. Hol- 
brook, of the National Bureau of 
Standards, secretary; and George F. 
Austin, jr., of Detroit, Mich., treas- 
urer. An executive committee, con- 
Sisting of the officers and of an Official 
from each of 20 States, was also 
elected. The next meeting of the con- 
ference will be held in Washington, 
D. C., in June, 1932. 


METALLURGICAL ADVISORY COMMITTEE 


Scientific research work is well rec- 
ognized as a form of investment upon 
which dividends, commensurate at 
least with the investment made, are 
naturally to be expected. Research 
work carried out in Government lab- 
oratories, like that supported by in- 
dustry, should give adequate returns 
on the investment. 

In order that the metallurgical re- 
search work of the bureau may be 
well planned and efficiently directed 
along lines which show promise of val- 
ue and usefulness to the metallurgical 
industry, an advisory committee was 
organized a number of years ago. The 
annual meeting of this committee was 
held at the bureau on May 19 and 20. 

This committee, though strictly un- 
official, is believed to be representa- 
tive of the metallurgical industry. 
The members have been designated by 
the various national technical socie- 
ties, among whom are: The American 
Society for Testing Materials (7); 
the American Society for Steel Treat- 
ing (2); the American Foundrymen’s 
Association (38); American Institute 
of Mining and Metallurgical Engi- 
heers, iron and steel division (2) ; 
American Association of Steel Manu- 
facturers (2); Society of Automotive 
Engineers (1); American Institute of 
Mining and Metallurgical Engineers, 
institute of metals division (8) ; Amer- 
ican Society of Mechanical Engineers 
(1); American Electrochemical So- 
ciety (2); American Chemical So- 
ciety (1); and National Research 
Council (1). 
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The ferrous and the nonferrous 
branches consist of 20 members each. 
In addition, a number of invited guests 
are included for each meeting whose 
advice on certain specific problems 
under way is desired. 

Among the current research projects 
reported upon and discussed at the 
meetings a few may be mentioned as 
typical; these are: Studies of defec- 
tive steel bridge wire, characteristics of 
rail steel as related to the formation 
of transverse fissures, the phenomenon 
of magnetism in iron as related to 
atomic structure, the preparation and 
properties of pure iron, the properties 
of molten metals affecting their cast- 
ing properties, thermal conductivity of 
metals, the general problem of the 
wear of metals, fundamentals involved 
in the machining of metals, the 
creep of metals under load at high 
temperatures, and various aspects of 
the corrosion of metals. 

The committee is entirely advisory 
in its scope and while definite recom- 
mendations are occasionally made, its 
greatest value lies in its wholesome 
influence which has been repeatedly 
demonstrated during the 18 years 
which it has been in existence. 


PAPER FROM HIGHLY PURIFIED WOOD 
FIBERS 


The bureau has been studying on a 
semicommercial scale the manufacture 
of bond types of papers from commer- 
cial highly purified wood fibers. The 
papers are suitable where strength and 
permanency are desired. The object of 
the work was to determine the quality 
of paper which can be made from such 
fibers under favorable conditions, how 
to obtain this quality, and the extent 
to which variables commonly encount- 
ered in the papermaking process affect 
the quality of papers made from this 
type of fiber. 

The first phase of the study was con- 
cerned with the development of a beat- 
ing procedure designed to produce 
papers having the highest possible 
strength consistent with the other 
qualities required in saleable commer- 
cial papers. By studying the effects of 
variations in beating conditions on the 
properties of the papers produced, a 
method of beating the fibers was 
evolved which gave the desired results. 
Since the highly purified wood fibers 
hydrated comparatively slowly, it was 
possible by gradual lowering of the 
beater roll to avoid the excessive hy- 
dration which makes for hardness, low 
opacity, and low tearing strength, and 
yet accomplish the fibrillation and 
fraying out necessary to impart good 
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felting properties to the fibers, so as 
to obtain the high strength and other 
properties characteristic of the bond 
type of paper. Photomicrographs of 
the beaten fibers show clearly that 
they are well fibrillated. The papers 
had excellent strength properties, ex- 
ceeding, in the case of the bond papers, 
the strength requirements of the high- 
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est grade bond papers purchased by 
the Government Printing Office, and, 
in the case of the currency type papers, 
the strength requirements for United . 
States currency. In the following 
table, characteristic test data for some 
of the papers prepared from these 
fibers are given: 


Test data for experimental paper produced from high purified wood fiber 


Kind of paper 


Bond, sized Bond, sized 


: F in the Currency, 
: Weight, thickness, and strength B yes Phy scape) beater with| surface 
Unsized | beater with] 1 per cent 74 Dee a — bare, 
2 per cent | rosin and Ht x so nie 
rosin | 5 per cent | 3°04 with hac bie! 
stuteh sized wit sizing 
glue 
Weight, 25 by 40, 500 sheets_ ____- pounds_- Oe s2 56. 2 56.9 57.9 62.6 
"Phicksessx . Stieber en te ret inch._ - 0040 . 0039 . 0037 . 6037 - 0038 
Bursting strength. . 3 jes ee points__ 45.0 36. 5 49.5 53.1 63.2 
Folding endurance, double: 
Machine. (eeu ree ros Tree 2 folds__| 3, 400 3, 660 5, 730 3, 510 3, 960 
COTOSS Eye. eth, Tah eit oo sae ee do_._| 4,380 3, 290 4, 270 4, 320 5, 400 
Tensile breaking strength: 
PRORYSIO: user, ke optic 2 cae) kilograms- - 9.3 9.0 10.9 10:42 45. soe 
POSS ESR STARE PET aa ey doe. 6.1 5.4 6.6 Veal Si. 2 ee 
Tearing strength: 
Machine iis..hec et eB ng oe. grams__| 103.2 86. 0 98. 4 85.0 80.8 
CE GS raat aa alls ant Ae cee a do... 107.6 103. 2 110. 4 90. 2 84.8 


Notre.—These data were obtained in atmospheric conditions of 65 per cent relative humidity and 70° F, 


temperature. 


DISCOLORATION OF PAPER BY ROSIN 

The bureau, aS a part of extensive 
researches on the preservation of 
written and printed records, has ob- 
tained additional information on the 
relation of rosin to the yellowing of 
paper with age. Rosin is employed in 
record papers as one of the sizing 
agents necessary for the use of aque- 
ous writing fluids. 

The discoloring effect of light upon 
rosin, and compounds of rosin formed 
during the rosin sizing of paper was 
studied, both in air and in an atmos- 
phere of nitrogen, a relatively inert 
gas. The source of light used was an 
inclosed carbon arc. The various 
grades of commercial rosin used in 
paper; bleached rosin; resinates of so- 
dium, aluminum, and iron; and rosin 
Size contaminated with ferrous and 
ferric iron, were exposed to the rays 
of the arc in sealed quartz tubes. The 
bleached rosin was included because of 
a patented bleaching process claimed 
to prevent discoloration of the rosin 
by light. 

The rosins were darkened by the 
light, even in the inert atmosphere of 


A report containing complete details of this research is being prepared. 


nitrogen. The bleached rosin dark- 
ened to about the same extent as the 
unbleached. The ferrous resinate was 
also light sensitive, and an intimate 
mixture of ferrous resinate and rosin, 
as found in rosin size contaminated 
with quantities of ferrous iron smaller 
than those usually found in industrial 
waters, was more sensitive to light 
than rosin alone. The color change 
of ferrous resinate is probably the re- 
sult of a photochemical reaction. The 
ferric resinate, aluminum resinate, 
and sodium resinate were not light 
sensitive. 

The complete details of this study 
were published in the May, 1931, issue 
of the BUREAU OF STANDARDS JOURNAL 
OF RESEARCH, aS Research Paper No. 
307, The Light Sensitivity of Rosin 
Paper-Sizing Materials, by Kimberly 
and Hicks. 

Since rosin-sized paper contains 
rosin, ferrous resinate, and rosin size 
contaminated with ferrous iron, all of 
which were found to be light sensitive, 
rosin sizing as currently practiced ap- 
pears to be detrimental to the preser- 
vation of the color of record papers. 
An attempt will be made to obtain 
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further information on the extent and 
nature of the effect of rosin sizing 
materials on the aging properties of 
papers by studies of papers to be 
made in the bureau’s mill containing 
known amounts and kinds of such siz- 
ing materials. 


FASTNESS TO LIGHT OF DYED 
TEXTILES 


The bureau has been cooperating 
with the American Association of Tex- 
tile Chemists and Colorists for over 
seven years in the development of 
standard methods for testing the fast- 
ness to light of dyed textiles. Six 
papers on different phases of this work 
have been published. A seventh, en- 
titled “ Classification of the Fastness 
of Dyed Textiles in the Standard Sun- 
light Exposure Test,” by William H. 
Cady, William C. Smith, and William 
D. Appel, will appear in an early issue 
of the American Dyestuffs Reporter. 

In this paper is given the relative 
fastness to light of 1,197 cotton, wool, 
silk, and weighted silk dyeings, repre- 
senting 366 dyestuffs when exposed to 
sunlight in the standard “sun test” 
of the association. Tables showing the 
classification of the dyeings into seven 
fastness classes and an exposition of 
the method of classification are given. 

Briefly, the dyeings were exposed at 
an angle of 45° from the horizontal 
facing south between 9 a. m. and 3 
p. m. on sunny days only, in cabinets 
covered with a good grade of window 
glass approximately one-eighth inch 
thick and open at the sides in such a 
way as to allow free access of air to 
the samples. The distance between 
the samples and the glass was one- 
half inch. 

Each sample was exposed for four 
different periods of time, each period 
being double that of the next shorter 
period. The most fugitive samples 
were exposed for 6, 12, 24, and 48 
hours. Depending on the fastness of 
the color, other Samples were exposed 
for longer periods of time up to 768 
hours. 

The samples were then classified. 
Dyeings which showed an appreciable 
alteration in color when exposed for 
6 hours were assigned to the lowest 
class, class 0. Dyeings which showed 
little or no alteration in color when 
exposed for 6 hours, but which showed 
an appreciable alteration in 12 hours, 
were assigned to class 1. Other dye- 
ings were assigned to classes 2 to 6 
on a Similar general basis. In order 
to eliminate the uncertainty inherent 
in the terms “appreciable” and 
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“ little,’ dyeings were selected to rep- 
resent the minimum requirements for 
classes 1 to 6. The use of these stand- 
ards of fastness made it possible to 
take into account the changes in color 
of dyeings in the longer exposures, 
changes which can not be adequately 
described in the classification scheme, 
outlined above. The choice of stand- 
ards for general use is an important 
outcome of the work that is receiving 
further attention. 

The paper should be of special in- 
terest to producers and users of dye- 
ings. It is expected that the classifi- 
cation will be of greatest service to 
those who are already familiar with 
the utility of some of the dyes for 
their specific purposes. 


CARPET-WEAR TESTING MACHINE 


A machine for testing the resistance 
to wear of carpets and similar floor 
coverings, when they are subjected to 
definite wearing forces under con- 
trolled conditions, has been developed. 
The forces are chosen to produce the 
bending, slipping, twisting, and com- 
pression of the pile which takes place 
when a carpet is walked upon. 

A circular sample of the carpet is 
tacked on a turntable which is brought 
to bear against two leather-covered 
wheels. One of the wheels is driven 
by a motor and in turn drives the 
turntable. The other wheel is used as 
a brake to produce slipping of both 
wheels on the carpet as it rotates. A 
vacuum cleaner removes the material 
which is worn off. The wear on the 
carpet is produced by a downward 
force, a horizontal stress, and a slight 
twisting motion, all of which have 
definite values and may be changed if 
desired. The rate of wear is deter- 
mined by measuring the change in 
thickness of the pile of the carpet with 
a Sensitive thickness gage. 

The machine can be used to test the 
relative durability of carpets under 
definitely specified conditions. 
Whether the results are a satisfactory 
measure of probable relative durability 
of carpets in service has not been de- 
termined. The machine should be use- 
ful for studies of the effect of various 
factors on carpet wear and for studies 
of the relation between the composi- 
tion and construction of carpets and 
their resistance to wear. 

This machine will be described and 
some of the results obtained with it 
discussed in the June issue of the 
BuREAU OF STANDARDS JOURNAL OF 
RESEARCH. 
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THICKNESS GAGE FOR FABRICS 


A gage has been developed for meas- 
uring the thickness of carpets during 
tests on the carpet wear testing ma- 
chine. It is believed that the gage 
will be found suitable for measuring 
the thickness of other fabrics, since it 
provides a ready means of measuring 
thickness under an extremely small 
known load and under a series of dif- 
ferent loads. Thus a measure of the 
softness or hardness of the fabric can 
be obtained. The recovery after the 
application of a load for any period of 
time can also be determined readily 
with this gage and: thus the “com- 
pressive elasticity’ can be evaluated. 

The gage consists of a delicately bal- 
anced arm, on one end of which can 
be placed a foot of any desired cross- 
sectional end area of contact. . By 
placing weights on the foot the load 
on the fabric can be adjusted to suit 
conditions. The support of the knife- 
edge on which the arm rests can be 
raised or lowered by means of a mi- 
crometer screw. This movement is in- 
dicated on a dial which is graduated 
in thousandths of an inch. The dif- 
ference in reading obtained when the 
foot is lowered onto a fabric till the 
arm just balances and a similar read- 
ing obtained with the fabric removed 
gives the thickness of the fabric. 

An illustrated description of this de- 
vice is included in the paper on the 
carpet wear testing machine which will 
appear in the June issue of the Bu- 
REAU OF STANDARDS JOURNAL OF RE- 
SEARCH. 

Recently a pressure gage has been 
designed to be used with the thickness 
tester. By using this gage the thick- 
ness can be read directly for any pres- 
sure on the fabric from zero to a given 
maximum. The pressure on the fabric 
is indicated on a dial, over which 
moves an indicator actuated by the 
balance arm of the thickness gage. 


CAMERA FOR PHOTOGRAPHING 
BULLETS 


The special camera, developed some 
time ago by Raymond Davis, of the 
bureau, for photographing the surface 
of specimens of pipe, has been adapted 
to the photographing of the complete 
surface of bullets or other small cylin- 
drical objects in a _ single picture. 
These are photographed at a magnifica- 
tion of 10 diameters. This has been 
made possible by the use of a short 
focus motion-picture lens in conjunc- 
tion with suitable pulleys so that the 
speed of the film is now ten times the 
surface speed of the bullet. The bul- 
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lets are mounted on the ends of brass 
rods with wax. A mounting arrange- 
ment is provided, whereby the axis of 
the bullet is brought into line with 
that of the rod. Pulleys of suitable 
diameters are provided so that all of 
the common-caliber bullets may be 
accommodated. 


COLOR CORRECTION OF MICROSCOPE 
LENS SYSTEMS 


In a paper which will appear in the 
June number of the BurEAU OF STAND- 
ARDS JOURNAL OF RESEARCH methods 
are described for the measurement of 
the lateral chromatic aberration and 
distortion of microscope objectives and 
eyepieces.. Measurements have been 
made on 20 apochromatic microscope 
objectives of four different makes, and 
on 10 compensating eyepieces of two 
makes. The results show that the com- 
pensating eyepieces, in general, do not 
entirely compensate for the chromatic 
aberration of the objectives, and that 
the complete microscope system is usu- 
ally undercorrected. The bearing of 
this on the performance of the system 
in photomicrographie work by a 3-color 
process and in the direct visual obser- 
vation of objects is considered in detail. 


WAIDNER-BURGESS STANDARD OF 
LIGHT Bs pat 


The successful setting up in the - 
laboratory of the Waidner-Burgess ab- 
solute standard of light was described 
in Technical News Bulletin No. 151, 
p. 107 (November, 1929). <A paper, 
which will appear in the June number 
of the BUREAU OF STANDARDS JOURNAL 
OF RESEARCH, describes the results of 
experiments in the development of this 
accurately reproducible light stand- 
ard. The source of light used is the 
open end of a small tube closed at the 
other end and maintained at a definite 
high temperature. The amount of 
light emitted from the interior of the 
tube through the open end is not af- 
fected by the material of which the 
tube is made, but depends only on the 
temperature. The tube actually used 
was composed of thorium oxide, a 
very refractory material, and was kept 
at a definite and reproducible high 
temperature by immersing it, closed 
end down, in a crucible of molten 
platinum. When the platinum begins 
to solidify, the immersed tube is at a 
definite temperature 1,774° C. (3,224° 
F.) and remains at this point as long 
as any liquid platinum is left. The 
brightness of this source was com- 
pared, using a photometer, with the 
standard electric lamps of the bu- 
reau. Many comparisons were made, 


TECHNICAL NEWS BULLETIN 


and it was found that the proposed 
standard was accurately reproducible. 
The actual intensity of light from a 
Square centimeter of this source was 
found to be 58.84 candles. 


EXTREME ULTRA-VIOLET SOLAR 
RADIATION 


A subject widely discussed to-day 
is the use for therapeutic purposes of 
the short wave length ultra-violet rays 
in sunlight and in are lamps, recog- 
nized by biologists as possessing heal- 
ing value, especially in the treatment 
of rickets. 

It has been found that common win- 
dow glass shuts out some wave lengths 
of sunlight that have the property of 
preventing rickets. Spectrum analysis 
shows that the constituent shut out by 
windew glass consists of the shortest 
ultra-violet wave lengths in sunlight. 
This constituent or component of the 
totai incident sunlight is greatly re- 
duced by the presence of smoke, dust, 
ete. 

A paper which will be published in 
the BuREAU OF STANDARDS JOURNAL OF 
ResHARcH for June gives data on the 
variation of the ultra-violet in sun- 
light, useful for healing purposes, as 
affected by atmospheric pollution 
(smoke, etc.), altitude of the station 
(Washington, D. C., and Flagstaff, 
Ariz.), humidity of the air, time of 
the day, and season of the year. 


RELATION BETWEEN COMPOSITION AND 
INDEX OF REFRACTION OF GLASS 


A study of the relation between 
composition and index of refraction of 
glass was started some time ago at 
the bureau, and the first phase of this 
work has been tentatively completed 
and will be described in the June num- 
ber of the BurEAU or STANDARDS JouR- 
NAL OF RESEARCH. Many glasses were 
made, containing soda, lime, and silica 
in various proportions. 

The glasses were melted in platinum 
crucibles placed in a specially con- 
structed furnace which was heated by 
a controlled current flowing through a 
platinum-rhodium spiral. 

After measuring the index of refrac- 
tion of 42 of these glasses and making 
chemical analyses of each of them, an 
intensive study was made of the data 
obtained. Finally, a series of curves 
was drawn from which it is possible 
to read the index of refraction of any 
glass of the soda-lime-silica group in 
the range studied and also to predict 
the compositions of the numerous 
glasses having the same index of re- 
fraction. 
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Such work is of particular interest 
to the manufacturer of optical glass 
because it indicates the changes that 
must be made in the composition of a 
glass to produce a desired change in 
index of refraction. It should also be 
useful to the manufacturer of other 
kinds of glass, such as window glass, 
as a quick and reliable method of de- 
tecting changes in the composition of 
the glass he is making. 


PHYSICAL PROPERTIES OF SLATE 


A tabulation of physical test data 
on Slate, covering samples tested at 
this bureau during the past 10 years, 
is being made for a publication which 
will probably be issued this year. 

Data are available on 338 samples 
from 12 districts as follows: Nine 
from Maine; 35 from the New York- 
Vermont area; 30 from the hard-vein 
district of Pennsylvania; 56 from the 
Bangor district of Pennsylvania; 124 
from Pen Argyl, Pa.; 11 from Wind 
Gap, Pa.; 15 from Slatington, Pa.; 28 
from Virginia; 4 from Maryland; 4 
from Arkansas; and 1 each from Ten- 
nessee and Georgia. 

Strength in flexture has been deter- 
mined mainly across the grain on 
specimens in the dry state. The 
values of the modulus of rupture vary 
from 4,000 to 16,500 Ibs./in.? An aver- 
age of 1,287 tests regardless of grain 
direction for fresh slate gave a value 
of 10,400 Ibs./in.? A comparison of 
174 flexural strength determinations, 
in which half of the specimens were 
broken across the grain and the others 
along the grail, indicates that the ma- 
terial is only about 65 per cent as 
strong when broken in the grain direc- 
tion. However, there appears to be a 
considerable variation in this relation 
for slates from different districts, some 
being almost as strong in one direction 
as the other, while others are less than 
half as strong in the grain direction 
as perpendicular to it. 

Hlasticity determinations have been 
made on 220 samples and the average 
of 550 individual tests gave a modulus 
value, H=13,250,000. 

The maximum bend of a slate three- 
sixteenths inch thick, when supported 
along two lines 16 inches apart and 
loaded at the mid-point to failure, has 
been considered aS a measure of the 
toughness. This is computed from the 
modulus of rupture and modulus of 
elasticity values, and the average of 
299 tests across the grain on dry speci- 
mens gives a value of 0.186 inch. The 
range in toughness values was from 
0.090 to 0.263 inch. 
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Absorption values show a range of 
from 0.01 to slightly over 1 per cent 
on freshly quarried slate, with an av- 
erage for 1,287 tests of 0.26 per cent. 

Values for the apparent specific 
gravity of the slates range from 2.74 
to 2.89, which correspond to unit 
weights of 171 to 181 pounds per cubic 
foot for slate in the dry condition. 

Attempts to determine the porosity 
ot slate have not been satisfactory, 
apparently because of difficulties in 
getting accurate values for the true 
specific gravity. Absorption tests indi- 
cate apparent porosity values ranging 
from 0.03 to 2.8 per cent. 

Weathering tests have embraced 
freezing and thawing, soaking and dry- 
ing, and acid tests. The freezing tests 
have indicated that frost plays only a 
minor part in slate weathering, as 
2,000 cycles of the freezing test usually 
do not show more than a thin scaling 
of the surface layers. Soaking and 
drying tests produce decay similar to 
that found in actual weathering, and 
40 or 50 cycles produce measurable 
strength losses or complete decay of 
the less resistant slates. Seven days 
immersion of slate in a 1 per cent 
H.S0O; bath seems to offer a convenient 
means of discrimination between the 
better and poorer weathering slates. 


THERMAL EXPANSION OF KAOLIN 


The bureau has been making a study 
of the linear thermal expansion of five 
kaolins obtained from some of the more 
important world sources. The expan- 
sion has been measured after firing 
each of these clays at six different 
temperatures ranging from 1,150° to 
1,500° C. It was found that two of 
these kaolins have a decided increase in 
the rate of expansion between 100° and 
200° C. which is practically absent in 
the other three. Although it has long 
been assumed that this increased rate 
of expansion below 200° C. is «<aused 
by the inversion of one form of ecristo- 
balite to another, no definite evidence 
has ever been presented to establish 
that assumption as a fact. The petro- 
graphic microscope has failed to iden- 
tify the cristobalite as such because of 
its finely divided state and because it 
is present as an interstitial material. 
X-ray diffraction patterns were re- 
cently made of one kaolin which did 
not show a high rate of expansion be- 
tween 100° and 200° C., as well as of 
one which showed the increased rate. 
In the first case only the typical mul- 
lite pattern was observed, whereas in 
the second case the diffraction pat- 
terns of both cristobalite and mullite 
were clearly visible. This information, 
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therefore, definitely establishes the fact 
that the increased rate of expansion 
between 100° and 200° C. in clay 
bodies is primarily caused by the pres- 
ence of cristobalite. 


GASES EVOLVED BY FELDSPARS 


The preliminary phase of an investi- 
gation of the nature and amounts of 
gases evolved by feldspars, when heat- 
ed, has been completed recently at the 
Columbus station. Nineteen feldspars 
were investigated, the samples having 
been chosen as representative of the 
ground material used in the ceramic 
industry. 

At 1,000° C. the gases were found to 
consist by weight of from 381 to 87 per 
cent water and, with the exception of 
two feldspars, the water made up over 
half of the adsorbed gas. The acid 
gases (CO:, SO:, Cl, ete.) varied from 
0 to 58 per cent and other gases (not 
determined) made up the remainder, 
from 3 to 34 per cent. Five samples 
were tested to determine the CO and 
Hz evolved; the latter gas was not de- 
tected, but the former varied from 0 
to 0.10 per cent of the sample (weight 
basis). The water and “acid gases” 
(average of 19 samples) evolved were, 
respectively, 0.28 and 0.07 per cent. 

Volume calculations, based on the 
weight determinations, furnish more 
striking comparisons. In these calcu- 
lations it was assumed that water 
vapor acts as a perfect gas at tempera- 
tures above 400° C., and that the “ acid 
gases’”’ are composed entirely of CO:. 
The resulting values are approximate, 
and the following volumes were ob- 
tained from a 10 g sample of Felds- 
par No. 8: Up to 400° C., 44 ml of 
water vapor and a fraction of a milli- 
liter of acid gas is given off. From 
400° C. to 800° C., an average of 25 ml. 
of water vapor is given off for each 
100° interval, and the CO, gradually 
increases to 14 ml for the interval 700° 
to 800°. Above 800° C., the evolution 
of water decreases, CO: practically 
ceases, but CO increases to 26 mi for 
the 1,100° to 1,200° interval. 

The following are the extremes at 
1,000° C., the volumes of gases being 
calculated to 1 ce of solid sample: 


a a ee 


SPECIAL REFRACTORIES FOR USE AT 
HIGH TEMPERATURES 


In the determination of the physi- 
cal properties of a pure metal it is 
usually necessary to melt the metal 
in order to secure suitable specimens. 
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It is highly desirable that no impuri- 
ties be introduced into the metal from 
the crucibles in which it is melted. 
Crucibles of special oxides or of un- 
usual purity, refractories which are 
not commercially obtainable, are fre- 
quently required. Then, too, with the 
use of the modern electric furnaces, 
temperatures up to 2,000° C. and over 
are readily obtainable and are more 
and more frequently used. The re- 
fractories ordinarily employed in the 
commercial melting of metals are not 
suitable for the melting of very pure 
metals at these higher temperatures. 
In the oxides of zirconium, magnesium, 
thorium, and beryllium there are avail- 
able refractories which have been used 
for the melting of metals at tempera- 
tures up to 2,200° C. (4,000° F.) with- 
out contamination of the metal by the 
refractory. 

A paper in the June number of the 
BUREAU OF STANDARDS JOURNAL OF RE- 
SEARCH describes methods for the 
preparation from these refractory ma- 
terials of various shapes that are used 
for the laboratory melting of very 
pure metals. The refractory oxide 
mixed with a suitable bonding mate- 
rial is tamped, pressed, or otherwise 
formed to the required shape and then 
fired at a temperature which should 
be somewhat higher than that at 
which it is subsequently to be used, in 
order to minimize further sintering 
and shrinkage in service. Refractory 
shapes made from previously fused ox- 
ides do not shrink appreciably in use. 

A sample of pure platinum contained 
in a crucible of fused thorium oxide 
was melted and frozen more than 150 
times in the course of a determination 
of its melting point without loss of 
any of the metal by leakage through 
the crucible. The purity of the plati- 
num was practically the same after 
all these melts as at the beginning. 

The method used for fusing the tho- 
rium oxide, which has a melting point 
above 3,000° C., is described. 


FREEZING POINT OF PLATINUM 


It is well known that the freezing 
of a pure material takes place at a 
constant temperature, the most famil- 
iar instance being the freezing of wa- 
ter at 0° C. Pure metals also have 
definite freezing points, which are use- 
ful in accurate temperature measure- 
ments. One of the more important 
freezing points is that of platinum, 
somewhat above 1,770° C. In spite of 
the importance of the platinum freez- 
ing point, various determinations of 
its temperature, even those made in 
recent years, have differed by nearly 
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10° ©. The bureau has recently made 
another determination of this freezing 
point and found it to be 1,773.5° C. 
(3,224° F.), which is believed to be 
correct within about 1° C. 

The platinum is melted in a small 
crucible, in the middle of which is a 
tube, less than one-eighth inch in di- 
ameter, immersed in the melted plati- 
num. The light coming from this tube, 
not that from the platinum itself, is 
observed with an optical pyrometer. 
In making an observation, the plati- 
num is melted, and the liquid heated 
somewhat above its melting point, and 
is then allowed to cool slowly. The 
observer notices that the brightness 
decreases slowly until freezing begius, 
when the brightness does not change 
for several minutes. After freezing is 
completed the brightness again (de- 
creases. 

Even a few years ago the measure- 
ments described would not have beeu 
possible. It was necessary to prepare 
erucibles of thorium oxide in which 
the platinum could be melted without 
contamination by the crucible mate- 
rial. Melting was done in an induc- 
tion furnace which operates so as to 
cause a heavy electric current to flow 
in the platinum itself without using 
any connecting wires, and nothing is 
heated except the platinum and the 
erucible containing it. A very accu- 
rate optical pyrometer designed at the 
bureau was used. Since only a small 
specimen of platinum is needed the 
value of the metal was not over $200. 
One ingot was melted nearly 100 times, 
and many hundreds of observations 
were made of the temperature of freez- 
ing. Much care and numerous obser- 
vations were necessary to obtain a re- 
sult which might be considered reliable 
within a few degrees. 

This work will be more fully de- 
scribed in the June number of the 
BurREAU oF STANDARDS JOURNAL OF 
RESEARCH. 


METHODS FOR CLASSIFYING WEAR OF 
METALS 


Wear of metals and methods for 
classifying it will be discussed by Louis 
Jordan of the National Bureau of 
Standards in the August number of 
Mechanical Engineering, published by 
the American Society of Mechanical 
Engineers. 

Wear of a metal is the unintentional 
removal in service of the surface of a 
metal through the action of frictional 
forces. The different types of metallic 
wear have been classified as metal 
against metal and metal against non- 
metal, or as wear under rolling fric- 
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tion and wear under sliding friction. 
A more logical classification is on the 
basis of the physical and chemical ac- 
tions at the surface of wearing metals, 
namely, wear by abrasion, in which the 
wear is caused entirely by mechanical 
roughening and rubbing off of the metal 
surface; wear by erosion, in which a 
chemical attack of the metal surface 
first takes place, followed by mechan- 
ical rubbing of the products of the 
chemical attack; and wear by galling, 
in which localized areas of metal sur- 
faces in contact “ weld” together and 
particles are torn off the original sur- 
face of one or the other of the bearing 
parts. 

In methods of guarding against 
wear, lubrication stands first of all. 
With complete and efficient lubrication 
wear is negligible. When lubrication 
is inefficient or can not be used, other 
means of preventing wear must be em- 
ployed. Ball and roller bearings, and 
white metal alloy and bronze bearing 
metals are widely used as a second 
line of defense against failure of lubri- 
cation, Methods of producing very 
hard surfaces on relatively soft metals 
are case-hardening and nitriding of 
steel, chromium plating, and surface 
layer welding. For some types of serv- 
ice the “super hard” alloys, such as 
“stellite”’ and sintered tungsten car- 
bide, are becoming more widely used. 
The hardness of these latter alloys 
approaches that of the diamond. 

There are a number of laboratory 
methods applicable to the testing of 
the wear resistance of metals, but it 
is at present difficult or even impossible 
to translate the laboratory data into 
the terms of probable life of actual 
service. 


ENDURANCE TESTING OF STEEL 


The bureau is engaged in an exten- 
sive study of the properties of rail 
steels. One phase of the investigation 
is the determination of the endurance 
limits of this material, with the ob- 
ject of ascertaining, if possible, to what 
extent the resistance of a rail to the 
repeated stresses to which it is sub- 
jected in service may be related to the 
nonmetallic inclusions or “dirt” and 
other unsound conditions in the steel. 
To determine which method of test 
would be the most discriminating in 
showing the effects of such inclusions 
and other unsound conditions in the 
steel upon the endurance properties, 
comparisons were made between the 
rotating beam and the axial-loading 
methods for the determination of en- 
durance limits. 
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The materials used for the com- 
parative tests were an open-hearth 
iron containing 0.02 per cent carbon; 
wrought iron in three stages of re- 
finement by rolling; three plain carbon 
steels containing 0.45, 0.47, and 0.87 
per cent carbon, respectively, and each 
tested in both the annealed and in the | 
heat-treated conditions; and four rail 
steels. 

In no case was the endurance limit 
determined by the axial-loading method 
greater than that determined by the 
rotating-beam method. For the 0.45 
per cent carbon and the 0.87 per cent 
carbon steels in the heat-treated con- 
dition the endurance limits were prac- 
tically the same by both methods of 
test. The indications, in general, were 
that for a nonuniform material the 
endurance limit in axial loading is 
lower than it is when determined by 
the rotating-beam method. 


HEATING VALUES OF GAS 


The gas chemistry section of the 
bureau made a series of analyses of 
Washington, D. C., city gas, during 
the transition from carbureted water 
gas to a mixture of this with natural 
gas. In carrying out these analyses 
the apparatus and method reported in 
the American Gas Journal, April and 
May, 1931, were employed. Using data 
based upon all the analyses performed 
rather than upon a selected group, 
the agreement between the heating 
values calculated from the analyses 
and those determined by actual calori- 
metric measurement have been found 
to be very satisfactory. The average 
difference between calculated and ob- | 
served heating values was 2 B. t. u. 
per cubic foot in a gas of approxi- 
mately 600 B. t. u. per cubic foot. 


HEAT TRANSFER IN REFRIGERATOR 
CABINETS 


The performance of any particular 
refrigerator under any one condition, 
for example, with a room temperature 
of 80°, can be measured by making 
the necessary observations of ice melt- 
age, temperatures inside the refriger- 
ator, etc., and the time required will 
not be more than a few days. If, 
however, one also wishes to study the 
performance when the outside tem- 
perature is higher or lower than 80’, 
and how inside temperatures change 
as the ice melts, or finally, the per- 
formance of refrigerators similar, in 
general, to the one tested but differing 
from it in having more or less insula- 
tion, or in details of construction, a 
very large number of experiments 
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would have to be made. However, 
most of these additional experiments 
ean be dispensed with, by making use 
of well-known principles of heat trans- 
fer, together with data relating to the 
insulating value of the materials used 
in the construction. In a paper by J. 
L. Finck and M. S. Van Dusen, which 
will be published in Refrigerating En- 
gineering, the monthly journal of the 
American Society of Refrigerating En- 
gineers, an exposition is given of the 
methods which may be used in mak- 
ing such calculations. The calcula- 
tions relating to the insulating values 
of the walls will be of value chiefly 
to manufacturers who are interested 
in estimating the effect that changes 
in structural features, amount and 
kind of insulation, ete., may be ex- 
pected to have upon the performance 
of their product. The effects of such 
changes may be caiculated with about 
the same degree of certainty as can 
be attained in actual measurements 
and at a small fraction of the cost of 
building sample refrigerators and test- 
ing them. Some of the calculated re- 
sults are, however, of considerable use 
tc the owners of refrigerators. For 
example, a particular refrigerator hav- 
ing a 1l-inech thickness of insulating 
material in the walls and which had 
an average inside temperature of 45° 
when the outside temperature was 60° 
would have an inside temperature of 
nearly 60° when the outside tempera- 
ture was 90°. But another refriger- 
ator, with exactly the same inside con- 
struction but having 2% inches of 
insulation, would have an inside tem- 
perature of 42° when the outside tem- 
perature was 60°, and if the outside 
temperature should rise to 60°, the 
inside temperature would remain be- 
low 55°. 

Another calculation of interest 
shows how the temperature inside a re- 
frigerator may change as the ice melts 
away. Thus with an outside tempera- 
ture of 85° F. one refrigerator tested 
had an inside temperature of 52° when 
iced to capacity, but when the weight 
of ice had decreased to one-half the 
original the inside temperature would 
rise to 58°, and when three-fourths of 
the ice was gone the temperature 
would be up to 64°. 


IMPROVED MERCURY MANOMETER AND 
PISTON GAGES FOR MEASURING PRES- 
SURE DIFFERENCES 


In power plants, steam and other 
substances are used as media to convert 
heat into mechanical power; in refrig- 
erating plants numerous substances, 
such as ammonia, carbon dioxide, sul- 
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phur dioxide, and methyl] chloride, are 
used to convert mechanical power into 
cooling effect. These media possess cer- 
tain properties on which accurate data 
are of prime importance to the power 
plant and the refrigerating engineer. 
The acquirement of these data necessi- 
tates accurate pressure measurements. 
For this purpose a differential mercury 
manometer for pressure differences 
up. to 15 atmospheres. (about 220 
lbs./in.?), and a group of piston gages 
for pressures up to 100 atmospheres 
(about 1,500 lIbs./in.?) have been con- 
structed and maintained at the bureau. 
These instruments will be described 
and their accuracy discussed in a 
paper to be published in the June num- 
ber of the BUREAU OF STANDARDS JOUR- 
NAL OF RESEARCH. 

The manometer, instead of being 
constructed in the form of a single 
column or a single U shaped tube, 
consists of five U tubes connected in 
series; the instrument in this form is 
of such reduced height that it may be 
housed in one room. The lower halves 
of the U tubes are filled with mercury, 
the upper halves with water. <A pres- 
sure applied at the left-hand end of 
the manometer causes a Simultaneous 
depression of the mercury and water 
in the left-hand branches of the U 
tubes and a corresponding rise of these 
fluids in the right-hand branches. The 
applied pressure is determined by ob- 
serving the positions of the various 
mereury surfaces and calculating the 
sum of the difference in heights be- 
tween the surfaces in the right and 
those in the left hand branches. Pres- 
sures can be measured with this ma- 
nometer with an accuracy of about 
1 part: in 10,000. 

Each piston gage consists of a steel 
pisten movable vertically inside a steel 
cylinder. This piston is rotated in 
order to reduce frictional forces which 
hinder the vertical movement. Oil is 
used to lubricate the gage and to trans- 
mit the observed pressure fo the bot- 
tom of the piston. This transmitted 
pressure is measured by adjusting the 
weights supported by the piston until 
there is no vertical movement. The 
pressure may then be calculated in any 
desired units by multiplying the com- 
bined weight of the piston and its load 
by the appropriate factor. The value 
of this factor may be determined from 
the measurements of the piston diame- 
ter and the width of crevice between 
the piston and cylinder, in which case 
the gage is said to be an absolute or 
primary instrument; or it may be de- 
termined from a comparison of the 
piston gage with a mercury manome- 
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ter, in which case the manometer is 
said to be the primary instrument, and 
the piston gage is a secondary instru- 
ment. When -used as primary instru- 
ments, the piston gages at the Na- 
tional Bureau of Standards are accu- 
rate to within 2 or 3 parts in 10,000; 
when used as secondary instruments, 
they are as accurate as the manometer, 
namely, to about 1 part in 10,000. 


CHANGE IN TRANSFERENCE NUMBER 
OF A SALT WITH CHANGE IN CON- 
CENTRATION 


A method for determining the rate 
of change of the transference number 
of a salt with change in concentration, 
based on a modification of the moving 
boundary method, will be described in 
the June number of the BUREAU OF 
STANDARDS JOURNAL OF RESEARCH. 
Junctions between solutions of the 
same salt at different concentrations 
are formed and the volumes through 
which the junctions move during the 
passage of known amounts of electric- 
ity are measured. The changes in 
transference numbers between the 
concentrations across the junctions 
are calculated from these data. The 
method was tested for solutions of 
lithium, sodium, and potassium chlo- 
ride. It was found that potassium 
chloride exhibits but little change in 
transference number on passing from 
dilute to 4.7 molal solution. 


PURIFICATION AND ANALYSIS OF 
ALKALI CYANIDES 


An alkali cyanide, such as sodium 
or potassium cyanide, is an essential 
constituent of many electroplating 
baths, including those for depositing 
Silver, copper, gold, cadmium, zine, 
and brass. Various methods of analy- 
sis have been employed to determine 
the purity of alkali cyanide. As these 
methods vary in accuracy, the results 
obtained depend on which one is used. 

In a research to be described in the 
June number of the BUREAU OF STAND- 
ARDS JOURNAL OF RESEARCH, alkali cy- 
anide of high purity was prepared in 
the laboratory. ‘This material was 
used for checking the accuracy of sev- 
eral of the best-known analytical 
methods. While not immediately ap- 
plicable to commercial plating baths, 
the results of this research will be of 
value in further investigations in this 
field. 


RADIO TRANSMISSIONS OF STANDARD 
FREQUENCY 


The bureau announces a new sched- 
ule of radio transmissions of standard 
frequencies. This service may be used 
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by broadcasting and other stations in 
adjusting their transmitters to exact 
frequency, and by the public in cali- 
brating frequency standards and trans- 
mitting and receiving apparatus. The 
signals are transmitted from the bu- 
reau’s station WWV, Washington, D. 
C., every Tuesday afternoon and even- 
ing. They can be heard and utilized 
by stations equipped for continuous- 
wave reception at distances up to 
about 1,000 miles from Washington, 
and some of them at all points in the 
United States. The time schedules are 
different from those used in prior 
transmissions. 

These are two classes of transmis- 
sions provided—one, transmission of 
the highest accuracy at 5,000 ke. for 
two hours in the afternoon and two 
hours in the evening on three Tues- 
days in each month; the other trans- 
missions of a number of frequencies 
in 2-hour periods in the afternoon and 
evening, one Tuesday a month. The 
transmissions are by continuous-wave 
radiotelegraphy. The 5,000 ke. trans- 
missions consist mainly of a continu- 
ous CW transmission, giving a continu- 
ous whistle in the receiving phones. 
The first five minutes of this transmis- 
sion consist of the general call (CQ de 
WWYV) and announcement of the fre- 
quency. The frequency and the call 
letters of the station (WWY) are 
given every 10 minutes thereafter. 
The transmissions of the other type 
are also by continucus-wave radiotele- 
graphy. A complete frequency trans- 
mission includes a “general call,” 
“standard frequency signal,” and “ an- 
nouncements.” The general call is 
given at the beginning of each 18-min- 
ute period and continues for about 2 
minutes. This includes a statement 
of the frequency. The standard fre- 
quency signal is a series of very long 
dashes with the call letters (WWYV) 
intervening; this signal continues for 
about 8 minutes. The announcements 
follow, and contain a statement of the 
frequency being transmitted and of the 
next scheduled frequency. ‘There is 
then a 6-minute interval for adjust- 
ment of the transmitting set. 

Information on how to receive and 
utilize the signals is given in Bureau 
of Standards Letter Circular No. 280, 
which may be obtained by applying to 
the bureau. Even though only a few 
frequencies are received (or even only 
a single one), persons can obtain as 
complete a frequency meter calibration 
as desired by the method of generator 
harmonics. 


The 5,000 ke. transmissions are from 
a transmitter of 1 kw. power; they 
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occur every Tuesday except the first in 
each month. The other transmissions 
are from a transmitter of one-half kw. 
power; they are given on the first 
Tuesday of every month. 


5,000 ke. transmissions 2 to 4 p. m., and 
10 p. m. to 12 midnight, eastern 
standard time 


July August |September 
14 il 8 
21 18 15 
28 25 22 


Muiltifrequency transmissions 


Frequencies 
Eastern standard 
time 
July 7 Aug. 4 Sept. 1 
p.m D. Mm. Ke, ke, ke. 

2 10 1, 600 3, 600 6, 400 
2.18 10. 18 , 800 4, 000 7, 000 
2. 36 10. 36 2, 000 4, 400 7, 600 
2. 54 10. 54 2, 400 4, 800 8, 200 
3.12 5 Yee bs 2, 800 5, 200 8, 800 
3. 30 11. 30 3, 200 5, 800 9, 400 
3. 48 11.48 3, 600 6, 400 10, 000 


The frequencies in the 5,000 ke 
transmissions are piezo controlled, and 
are accurate to much better than 1 
part in 1,000,000. The frequencies in 
the multifrequency transmissions are 
manually controlled, and are accurate 
to 1 part in 100,000. 

Since the start of the 5,000 ke trans- 
missions the bureau has been receiving 
reports regarding the reception of these 
transmissions and their use for fre- 
quency measurements from nearly all 
parts of the United States, including 
the Pacific coast and Alaska. More 
reports on these transmissions are de- 
sired, because radio transmission phe- 
nomena change with the season of the 
year. The data thus far obtained 
cover the first six months of 1981, and 
give information regarding approxi- 
mate field intensity, fading, and the 
suitability of the transmissions for fre- 
quency measurements. 

It is suggested that in repurting 
upon the field intensity of these trans- 
missions, the following designations 
be used where field intensity-meas- 
urement apparatus is not at hand: 
(1) Hardly perceptible, unreadable ; 
(2) -weak, readable now and then; 
(3) fairly good, readable with diffi- 
eulty; (4) good, readable; (5) very 
good, perfectly readable. 
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A statement as to whether fading is 
present or not is desired, and if so, its 
characteristics, such as whether slow 
or rapid and time between peaks. of 
signal intensity. Statements as to the 
type of receiving set used in reporting 
on the transmissions and the type of 
antenna used are likewise desired. 
The bureau would also appreciate re- 
ports on the use of the transmissions 
for purposes of frequency measurement 
or control. 

Reports should be addressed to Na- 
tional Bureau of Standards, Washing- 
ton, D. C. 


NEW AND REVISED PUBLICATIONS 
ISSUED DURING MAY, 1931 


Journal of Research’? 


Bureau of Standards Journal of Re 
search, Title page and index to vol- 
ume 5, July to December, 1930 (RP 
Nos. 183 to 258, inclusive). Free on 
application to the Bureau of Stand- 
ards. 

Bureau of Standards Journal of Re- 
search, Vol. 6, No. 5, May, 1931 (RP 
Nos. 303 to 313, inclusive). Price, 
40 cents. Obtainable by subscrip- 
tion. 


Research Papers * 


(Reprints from Journal of Research) 


RP279. A method for the standardiza- 
tion of permeameters at high mag- 
netizing forces; R. L. Sanford. 
Price, 5 cents. 

RP280. Determination of the toluene 
content of a midcontinent petroleum ; 
J. H. Bruun, R. T. Leslie; and §. T. 
Schicktanz. Price, 5 cents. 

RP281. Mechanism of the atomization 
of liquids; R. A. Castleman, jr. 
Price, 5 cents. 

RP282. Separation of normal octane 
from petroleum by distillation and 
crystallization; R. T. Leslie and S. 
T. Schicktanz. Price, 10 cents. 

RP283. Further measurements of pro- 
peller fan characteristics; P. S. 
Ballif and H. L. Dryden. Price, 10 
cents. 

RP284. A precision cryostat with auto- 
matic temperature regulation; R. B. 
Scott and F. G. Brickwedde. Price, 
5 cents. 

RP285. The paper-making properties 
of phormium tenax (New Zealand 
flax) ; M. B. Shaw, G. W. Bicking, 
and M. J. O’Leary. Price, 10 cents. 

RP286. A method for the separation 
and gravimetric determination of 
osmium; R. Gilchrist. Price, 10 
cents. 


See footnote 2 on p. 70. 
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RP287. Application of the fluorating 
process to fructose; D. H. Brauns 
and H. L. Frush. Price, 5 cents. 

RP288. Moisture expansion of glazes 
and other ceramic finishes; H. G. 
Schurecht and G. R. Pole. Price, 
5 cents. 

RP289. Extension of the standard visi- 
bility function to intervals of 1 milli- 
micron by third-difference oscula- 


tory interpolation; D. B. Judd. 
Price, 5 cents. 
RP290. Durability and strength of 


bond between mortar and brick; 
L. A. Palmer and J. V. Hall. Price, 
10 cents. 

RP291. Heat transfer through build- 
ing walls; M. S. Van Dusen and 
J. L. Finck. Price, 15 cents. 


Simplified Practice Recommendations * 


R118-30. Abrasive grain size. 
5 cents. 


Price, 


Commercial Standards.” 


CS14-31. Boys’ 
waists, shirts, 
Price, 5 cents. 


blouses, button -on 
and junior shirts. 


Commercial Standards Monthly” 


Commercial Standards Monthly, Vol. 
7; Now lls: Mayy 1931. :.. Pricey 10 
cents. Obtainable by subscription. 


Technical News Bulletin’ 


Technical News Bulletin No. 169, May, 
1931. Price, 5 cents. Obtainable by 
subscription. 


LETTER CIRCULARS PREPARED DURING 
MAY, 1931 2 


LC302. Battery compounds and solu- 
tions. 

LC303. Sound absorption coefficients 
of the more common materials. 
(Supersedes LC293.) 


2Send orders for publications under this 
heading with remittance only to the Super- 
intendent of Documents, Government Print- 
ing Office, Washington, D. C. Subscription 
to Technical News Bulletin, 25 cents per 
year (United States and its possessions, 
Canada, Cuba, Mexico, Newfoundland, and 
Republic of Panama); other countries, 40 
cents. Subscription to Journal of Research 
$2.75 per year; other countries, $3.50 
Subscription to Commercial Standards 
hon tuly, $1 per year; other countries, 


3“ Letter circulars” are in mimeographed 
form and are designed primarily to answer 
specific inquiries. The supply is necessarily 
limited so that in general but one copy 
ean be sent in answer to each request. 
Copies are available only on application to 
the National Bureau of. Standards, Wash- 
ington, D. C. No mailing list is main- 
tained for “letter circulars,’ and complete 
sets of back numbers can not be furnished. 
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LC304. Painting plaster. 
LC305. A guide to the literature on 
rubber. 


OUTSIDE PUBLICATIONS + 


“What is a 50-pound weight?” in- 
volves intricate problems. R. W. 
Smith; United States Daily (Wash- 
ington, D. C.), Vol. VI, No. 64, p. 4; 
May 46, 1931. 

Thermal expansion of M-M-M Alloy. 
Peter Hidnert and W. T. Sweeney ; 
Physical Review (Corning, N. Y.), 
Vol. 36, p. 787; Aug. 15, 1930. 

Die Dosierungseinhert bei der ultra- 
violett-therapie. W. W. Coblentz; 
Strahlentherapie (Urban & Schwar- 
zenberg, Berlin, Germany), Vol. 39, 
p. 515; 1931. 

Some common errors of gas analysis 
and their remedies. Martin Shep- 
herd; American Gas Journal (New 
York, N. Y.), Vol. 134, p. 49; April, 
1931. 

Recommended specifications for analy- 
tical reagent chemicals. W. D. Col- 
lins, G. P. Baxter, H. V. Farr, J. V. 
Freeman, Joseph Rosin, G. C. Spen- 
cer, and Edward Wichers; Indus- 
trial and WHngineering Chemistry 
(Washington, D. C.), Analytical edi- 
tion, Vol. 3, p. 221; April 15, 1931. 

Beitrag zur berechnung der kontrak- 
tionszahl. Edgar Buckingham; For- 
schung (Verein Deutscher Inge- 
nieure, Berlin, Germany), Vol. 2, 
No. 5, p. 185; May, 1931. 

Work is started upen laboratory for 
hydraulics. H. N. Haton; United 
States Daily (Washington, D. C.), 
Vol. VI, No, 63, p. 3; May 15, 1931. 

Moisture expansion of glazes and other 
ceramic finishes. H. G. Schurecht 
and G. R. Pole; Journal, American 
Ceramic Society (Columbus, Ohio), 
Vol. 14, No. 4, p. 318; April, 1931. 

The Government in ceramics. Ceramic 
division staff; Ceramic Age (New- 
ark, N.. J.),,. Vol:.1¢, NO.» Deeeous 
May, 1931. 

Exchange of ideas is urged to reduce 
waste in industry. BH. W. Ely; 
United States Daily (Washington, 
D. C.),. Vol. VI, No. 58, p.. 9; May 
9, 1931. 

Review of “The Organization of 
Knowledge and the System of the 
Sciences,”, by Henry Evelyn Bliss. 
Paul R. Heyl; Science (New York, 
N. Y.), Vol. 78, No. 1897, p. 498; 

..May. 8, 1931. 


4“ Outside publications” are not for dis- 
tribution: or sale by the Government. . Re- 
quests should be sent direct to publishers, 
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Federal bureau seeks answer to new | Recent work of the Bureau of Stand- 
problems in industry. George K. ards. George K. Burgess, the Mili- 
Burgess; United States Daily tary Engineer (Washington, D. C.), 
(Washington, D. C.), Vol. VI, No. Vol. XXIII, No. 129, p. 208; May- 
62, p. 1; May 14, 19381. June, 1931. 
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